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there are earthquakes without proportionable fub- 
fidences, there the caverns and dudts under-ground 
remaining open and unchoaked, the fame caufe, 
which occafioned the firft, has room to revive and 
renew its ftruggles, and to repeat its deflations or 
terrors ; which is moft probably the cafe of Lifbon, 
I am, Sir, 

Your moft affe&ionate 

and obliged humble Servant, 

Wm. Borlafe, 



X. Experiments on applying the Rev. Dr. 
HalesV Method of diftilling Salt-water to 
the Steam-Engine. By Keane Fitzgerald, 
Efq; F. R. S. 

Read Feb. 17. /^N reading Dr. Hales's account of 
l 757- y^J purifying f a } t W ater, by blowing 
fhowers of air thro', it occurred to me, that fome- 
thing of the kind might be applied with advantage 
to the fteam or fire-engine, by increasing the quan- 
tity of fteam, and confequently diminifhing the 
quantity of fuel otherwife neceffary. 

As the Strength of fteam raifed from boiling water 
is always in a flu&uating ftate, and, by the beft 
experiments hitherto made, has never been found 
above to ftronger, or weaker, than air; I was in 
doubt, whether fleam, produced by this method, 

would 
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would be fufficiently ftrong for the purpofe of the 
fteam-engine. 

I made an experiment firft on a fmall boiler, 
about 1 2 inches diameter, made in the fhape of thofe 
commonly ufed in fteam-engines, with a funnel at 
the top> of about I inch diameter, for the fteam to 
pafs thro* ; the aperture of which was covered with 
a thin plate, fixt at one end with a hinge, and a 
fmall leaden weight to Hide on the other, in the na- 
ture of a fteel-yard, to mark the ftrength or quantity 
of the iteam. A tin pipe made for this purpofe, 
with feveral fmall holes towards the end, pafled 
from a fmall pair of bellows, through the upper 
part of the boiler, to within about an inch of the 
bottom. The boiler was half filled with water, 
which covered the holes in the pipe about fix inches* 
From the bell obfervation I was capable of making 
with this machine, by blowing air thro' the boiling 
water, it produced about £ more fteam than was 
produced by the fame fire without blowing air 
thro*. 

I then applied a machine of this kind to the en- 
gine at the York-buildings water-works, the boiler 
of which is 1 5 feet diameter. This is a patent- 
boiler, a fe&ion and plan of which is annexed* It 
has a double concave, with a kind of door- way or 
paffage from one to the other, in order to let the 
flame pafs, as it were, thro' and round the water $ by 
which means there is no-where above nine inches of 
water to be heated thro', tho' the boiler is fo large 5 
and which, by three years experience, has been 
found to require \ lefs fuel, than any other fire-en- 
gine of equal bignefs. 

I fixt 
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I fixt a pipe of an inch and a half diameter to a 
pair of double bellows three feet diameter; which 
pipe reached about one foot under the furface of the 
water in the boiler, to the end of which are fixed 
horizontally two branches, each about eight feet 
k>ng, tapering from one inch diameter to about £ 
of an inch. Thefe branches are bent in a circular 
manner* as in the plan, to anfwer the form of the 
concave, and are perforated with fmall holes about 
four inches diftant at the thickeft part, and decreaf- 
ing gradually m diilance, to within i of an inch, 
towards the fmall end. The reafon of thefe branches 
being rfciade taper, and the diftancfc between the holes 
decreafing to the fmall end, was in order to give the 
greater power to tire air forced by the bellows to dif- 
charge the water lodged in fuch a length of pipe * 
and I obferved by this method^ that the water was 
gradually forced thro' the holes to the end of each 
branch, and feemed to throw m <?qual quantity of 
air thro 5 the water. 

The length of the pipe, to which the branches are 
fixed horizontally, is about i% feet to the nolle of the 
bellowsr. notwithftanding which length, the fteam, 
that paffed thro' the pipe into the bellows, was fo hot 
before the water boiled, as to force thro the leather : 
but this I eafily remedied, by fixing a brafs cock of 
one inch and a half diameter to the pipe, whifch hin- 
dered the fteam from afcending, until the engine 
was ready to work $ arid being opened, the air con- 
tinually keeps it cold until the engine has done 
working-, then the cock muft be fliut again. 

The bellows is worked by means of a fmall lever, 
and pulHes applied to the great lever of the fire- 
engine,, 
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engine, which keeps a continual blaft whilffc the en- 
gine works ; the ftrength of which is increafed or 
diminiflied, by adding or taking off the weights on 
the bellows. 

The effeflt produced, according to the beft ob~ 
fervations I could make, was, firft, a very vifible 
alteration for the better in the working of the engine. 
When the fire was ftirred, as it muft be every time 
fuel is added^, the fteam generally became too fierce, 
which occasioned great irregularity, and fometimes, 
if not watched, great damage to the engine $ and 
when the fire abated, the ftroke became immediately 
much (horter, or ftopped intirely, if fuel was not foon 
added : whereas, by blowing air thus thro' the water, 
it keeps, with any moderate care, an equal ftroke 
to its full length, from the beginning to the end ; 
and by that means difcharges a coniiderably greater 
quantity of water. A proof of which was very evi- 
dent, tho* I could not afcertain the exadt quantity : 
for the engine, before this improvement, fupplied 
but two main pipes at once, which conveyed the 
water to the houfes ferved by them $ but fince could 
not take off the quantity of water thrown up, part 
of which was obliged to be difcharged into a third 
main. 

As to the quantity of fuel, that may be faved by 
this method, it is not eafy to determine from any 
experiment on this engine, the boiler and fire-place 
of which is made very different from all others, and 
the quantity of fuel already thereby greatly leffened. 
The fire-place, which may be faid to be within the 
boiler, and is but barely large enough to contain a 
quantity of the roundeft and ftrongeft burning coals 

Sufficient 
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fufficient to work the engine, cannot in this be made 
lefs j and confequently will not admit fuch a faving 
from this model, as from one properly conftru&ed 
for the purpofe : a proof of which I made, by try- 
ing fome coals of a weaker kind, which were alfo 
cheaper; but on trial were not ftrong enough to 
work the engine, and had therefore been laid by. 
Thefe coals anfwered extremely well ; and, as it was 
a flower-burning coal, I found the confamption, 
whilft they lafted, was between two and three bufhels 
lefs in every fix hours, which is about the time the 
engine works each day : and I am fatisfied, if the 
perfon, who attends the engine, would take the pro- 
per care, more coals could ftiil be faved. For at 
feveral different times, when I had the coals exa&ly 
meafured, and marked the time, I conftantly found, 
that it required half a bufhel in the hour lefs than 
he generally ufed, and the engine threw up as much 
water. 

As this method of blowing air thro' boiling water, 
in order to increafe the quantity of fleam for a fire-- 
engine, has, I believe, never before been attempted, 
and produces already a very good efFed, I am in 
hopes it may be ftill further improved. 
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